A Centrin3-dependent, transient, appendage of the mother basal body guides the positioning of the daughter basal body in Paramecium.
Basal bodies are tightly controlled not only for their time of duplication but also for their movements, which ensure proper division and morphogenesis. However, the mechanisms underlying these movements only begin to be explored. We describe here a novel basal body appendage in Paramecium, the anterior left filament (ALF), which develops transiently from the mother basal body before duplication and disassembles once the new basal body is docked at the surface. By comparing the ultrastructure of dividing wild type cells to that of cells defective in basal body duplication, either by depletion of conserved proteins required for basal body assembly, or by mutation, we showed 1) that assembly of the ALF requires PtCen3p, one of the two basal body specific centrins and 2) that absence of the ALF correlates with a failure of the newly assembled basal bodies to tilt up to their docking site at the surface. This correlation suggests that the function of the ALF consists in anchoring centrin-containing contractile fibers which pull up the new basal body toward its site of docking. The presence in T. thermophila of an ALF-like appendage suggests the conservation of an ancestral mechanism ensuring the coupling of basal body duplication and cell morphogenesis.